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Subject Re: SttMtDCTif {ffilC-^L^T 

Date: d^^E REDACTED . ^ 

From: Aratani <aratani0devo.crl.sony.co.jp> 
Organization: Sony Corp. 

To: "Jtir ^ " <ueno@rb3.so-net.or.jp> 

±m m m 

c ^o *ittiS(- ^ s sat L T ^- u ^ T o 

> t *H^-t ?'FAX-p*i;M*n»/c/i < t < liS.*'''ii:}**M=|i.»LT.feii* i3^^-^U/c 



780 nm S-fbKI^ i^^blSi^JSm 

Ag 94.7)6 ^-a-M miKiQ 5 

A 91.996 rtii -gB i^mm^m 4 

F 91.956 f^m r < -SB 5\: 1 

B 93.4)6 rtH. I!S^n:^'L. 4 

D 86.5)6 rtlH <r<— 1 

C 92.1)6 rtl^ -SB my^iil- 2 



■ Ag 96.5% 
A 95.2)6 

Ag (7)M«-;iij^ieM^<7)M*A'''#x e-n^-TA^'. Ag t a torn. 

^(sl 2.8)6. 1.3)6 iroLNriiS5F=^<75^^ t .l^T'To 

tM-:>r. tg-fk^SliiiSllTt)' b F. D, C mj-^ L^" t^t>ti^to 
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^-^ofc^3t«:i5l^;^:/i^-^T^3^J ^To v^-O^ST-To 

Hriiaii:i5ii;jii/?T'^-:^ciiR»e nrt^5cD-? u * o 
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Subject: Re: t^^T^^^IEMH 
Date: DATE REDACTED 
From: Aratani <aratani@devo.crl.sony.co.jp> 
Organization: Sony Corp. 

To: Takashi Ueno <ueno(§>rb3. so-netor.jp > 

±¥f m m . 



mX TEL 03-5448-5683 
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1. Au, Al,Pt,Pd, Sb. Y, MgiO^ *,C0 1 ab^'/M±, mk.(r>it%ii^ ^ iK^Xx.. 0.1- 

9-Y-7 htt^h 

3. Au.Al.Pt, Sb, Y.Mg fiO^ -t><7) 1 aiS> *^V^{±, ^^Otc^tJ^ ^;h,-rtL, 0.1-3 

atm% JD $ tu Pd A^' 0.5 -3 atm% * AgPd ^P, i K^M tLXm^'fz 



Brigi5:^f£^ift^iCi5v>-c^>Blifa*t*|-;6*fflVMbtL-Cv^^o L L A^' , AI> *^</Wi. Al-^ 
CD-R iCiSV^TJi Almt^fl■'C-(±+^i^v»R|=J■^;6^^#^btL'5:V^i:v^9 - t^-ib, Vt^ii 

#ISfl8 57-186244. #ia¥7-3363, #lf1¥ 9-156224 ICJ±^^^ t?SSD^-S ^ t J: 0 
^<7?itf^'a>i»^5fcS$tL-& i:V^^|R^3S^$)^o ^fl^iX. AgCu'g-#(Ag>40atm%)> AgMg-g-^ 
(Mg :1-10 atm%), AgO+(M=Sb, Pd, Pt) "^-^ (O:10-40atm%, M:0.1-I0atm%) {COV^-CJE'< h tlX 

^mxmMii<^miM^r^rzi^i,zmx'$)i>. m^^^-r-y ^<75f^I^#I,tt^-ov^ 
^^m\t CD,DVD J: n^j:w^mm<DMmm^. nj^ip. cd-r, ^si^. ^^'it 

T'-i' :^<73>t:^cO®, ll4'-C-{± CD® i:f£5E. (C#@<73Sa-&^SrM LiSfi 780nm ■eoRI^ 
^coilij^. 5wt%NaCl7K{C4 BMt-V ;^i^S:ffi1-i:V^olt^^itlil^l^^^T'to7^^o =5: 



r/ ) ^^WiWil :780nm 
(2) S^iSS2 :650nra 




EI 1 ^Mt'^ ^^iSKwm 



/ a > 



lC«,ir;4<^(J:}x, H:^;6^^Tt)tL. SMfiA-'650 nm (7)^-&ir{±^;K 1 'T)'!!-^® ( 

*. *K^ffi1IiJ f± SiH. SiC 'S: Si m*£|SSSm36-'ES $ ^ * . mmMMm tS^ « Af ^ 
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REPORT ON DEPOSITION 

FROM: 

TECHNO FINE CO., LTD 

HIGASHI NAGANUMA 1369, INAKI-SHI, TOKYO 206 
TEL: 0423 (79)1710, FAX: 0423 (79) 17^0 

- TO: 

FURUYA METAL CO., LTD. 
BUSINESS SECTION 
MR. UENO: 

THEME: AgPd alloy layer deposited on PC substrate 98-045002-F 
substrate material: PC substrate 

target material: Ag-Pd, Cu, Ta, Ti, Cr, Ag 

number of treated targets (6 kinds x 3, 18 in total) 

deposition condition: temperature : 22°C 

: humidity : 48% 

ultimate pressure: 4 xlO-^ Pa 

deposition pressure: 7.6 x 10"^ Pa 

Ar flow amount: 20 seem 

N2 flow amount: seem 

temperature for heating substrate: ^C 

film thickness: 1000 Angstrom each 
deposition power: notes W 

deposition time: notes 

pre-sputtering: notes 

inverse sputtering: 

Notes: 



o 



o 



*pre-sputtering time (500W each) 
Ag ... 15 min Ag-Pd, Ti, Ta ... 7 min, Cu, Cr ... 10 min 
*sputtering 

composition of layer deposition power (ratio) deposition time 
Ag G 500W 46 sec 

Ag-Pd A 500W 55 sec 

Ag-Pd-3°l.Cu F 500W: 45W 60 sec 

Ag-Pd-3%Ta B 500W: 35W 60 sec 

Ag-Pd-3% Ti D 500W:215W 49 sec 

Ag-Pd-3% Cr C 500W:55W 57 sec 

*5-inch shadow mask is not available and we have used a 
substitute. 



Subject: Re: Evaluations on reflection films 
Date: i>ate redacted 

From: Aratani <aratani@devo.crl.sony.co.jp> 

Organization: Sony Corp. 

To: Takashi Ueno <ueno@:rb3. so-net. or. jp> 

FURUYA METAL CO., LTD. 

DML PROJECT 

TO: MR.TAKASHI UENO, 

This is an E-mail from Aratani. 

Thank you for your cooperation. 

>We would like to know evaluated results of Ag alloy layer we had 
delivered a few days ago. 

> If you finished detailed evaluated results, We wish to know them. If 
possible, please send them to us by facsimile immediately or We would 
like to see you in person. What time is convenient for you? 



Yesterday, we finished evaluated results of the disks as follows: 



reflectance at 780nm chloridizing test results of chloridizing test 
Ag 94.7% about half of film was lost 5 

A 91.9% film at inner periphery 

was partly stripped and protection 

layer at middle periphery was 

separated 4 
F 91.9% holes are produced on a part of 

inner periphery 1 
B 93.4% films at inner periphery and 

middle periphery were stripped 4 
D 86.5% films at inner periphery were very 1 

slightly stripped 

C 92.1% films at inner periphery were partly 

stripped 2 

Reflectance was measured at different wavelength of 650 nm last time for 

convenience sake of a measuring instrument. This time, we have 

measured reflectance at wavelength of 780 nm which is a wavelength in 

question. We had proper values of reflectance with respect to Ag but 

measured reflectance with respect to A alloy are considerably lower than 

conventional values. 

Reference values (our deposited films) Ag 95.5% 

A 95.2% 

Although some factors such as measuring errors are considered for a 
difference of Ag, it is questionable that a difference of Ag and A in this test 
was 2.8% and a similar difference in the prior art is 1.3%. This time, it is 
reported that reflectance of alloy B is higher than that of alloy A. We 
wonder if the above results are obtained by mistake such as erroneous 
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serial numbers. 

With respect to the chloridizing tests, adhesion of the protection layer was 
increased, and hence we could evaluate the essence of the protection 
layers. We had shown grades on the column of results in the form of 
comments and numerical values. Small numerical values show excellent 
measured results. We consider that the numerical value 1 or 2 is 
satisfactory. Accordingly, having examined the chloridizing test results, 
we consider that alloys F, D, C are preferable. Together with reflectance, 
we consider that the alloy F is the best one and the alloy C is the next one 
from an all-round standpoint. 

However, measured values of reflectance are somewhat low. 
Therefore, we would like to immediately check the following two points: 

The reason that measured results of this test were generally 
lowered; and 

Can we increase reflectance more at the small sacrifice of 
chloridizing resistance of F alloy? Please consider the above points and let 
us have your opinion. 

We would like to see you at our office on date redacted for 
detailed discussions if possible. Please let us know your convenient time 
and date. 
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We had sent similar reports to Mr. Ishiguro by facsimile. 

SONY CORP. DEVELOPMENT AND RESEARCH DIVISION 
OPTICAL MEDIA LABORATORY 
Katuhisa Aratani TEL. 03-5448-5683 

Subject: Re: Receipt of Disk 
Date: date redacted 

From Aratani <aratani@devo.crl.sony.co.jp> 
Organization: Sony Corp. 

To: ueno@rb3.so-net.or.jp. 
FURUYA METAL CO., LTD. 
NEW BUSINESS PROMOTION TEAM 
TO: MR. Takashi Ueno, 

This is an E-mail answer from Aratani. We have received 18 

disks. 

We would like to know these disks are stored in a disk case in 
the same order as that of the last time or in a different order. Please let us 
know this. 

SONY CORP. DEVELOPMENT AND RESEARCH DIVISION 
OPTICAL MEDIA LABORATORY 
Katuhisa Aratani TEL. 03-5448-5683 



Subject: Re: Disk Layout Diagram 
Date: date redacted 

From Aratani <aratanifa.devo.crl.sony.co.jp> 
Organization: Sony Corp. 

To: Takashi Ueno <ueno(g;rb3. so-net. or.jp> 
FURUYA METAL CO., LTD. 
DML PROJECT 
TO: MR. Takashi Ueno, 

This is an E-mail answer from Aratani. Thank you for your early 
reply. We have received 18 disks and would like to confirm that 18 disks 
are 6 kinds of three disks each. If correct, you need not answer this E-mail. 
We let you know measured results as soon as possible. 

>Disks are stored in the disk case in the sequential order of C, D, B, F, A 
from above and the last disk is disk of pure Ag. 

>Except the disk F, all disks have the same compositions as those of 
alphabetical-order instruction Nos. of alloy layers we have delivered last 



time. 

>Conceming the disk F, we have definitely concluded the previous disk E 
has poor reflectance and we have made the disk F with different 
compositions. 

>PIease receive these disks and we thank you for your cooperation. 

SOlNfY CORP. DEVELOPMENT AND RESEARCH DIVISION 
OPTICAL MEDIA LABORATORY 
Katuhisa Aratani TEL. 03-5448-5683 

THE POINTS OF THE INVENTION: 
A draft for claims: 

1. An optical recording medium using Ag alloy material added 
with 0. 1 to 10 atm% of one kind of Au, Al, Pt, Pd, Sb, Y, Mg or a plurality 
of elements as a reflection layer and a reflection layer target material. 

2. An optical recording medium using AgPd alloy material in 
which Pd composition is 0.5 to 3 atm% as a reflection layer and a 
reflection layer target material. 

3. An optical recording medium using AgPd alloy material in 
which Pd composition added with 0.1 to 3 atm% of one kind of Au, Al, Pt, 
Sb, Y, Mg or a plurality of elements is 0.5 to 3 atm% as a reflection layer 
and a reflection layer target material. 

BACKGROUND ART AND PROBLEMS ENCOUNTERED THEREWITH: 

As a reflection layer material of an optical disk such as CD and 
DVD, there is generally used Al or Al alloy. Also in a magnetooptical disk 
such as MD or in a rewritable optical recording medium such as phase- 
change disk, there is used the above material. However, reflectance of Al 



or Al alloy is approximately 85% at a wavelength of 780 nm, for example, 
and such reflectance is not high enough for a practical use. 

In CD-R, Al material cannot provide sufficiently high reflectance, 
and hence Au has hitherto been used as a reflection layer material. 
However, there arises a problem that Au is costly. Although Ag is a 
promising material as substitute material of Au, Ag is chemically active to 
elements and ions such as chlorine in the seawater and sulfur in the air, 
and hence it has poor weather resistance under special circumstances. 

Japanese laid-open patent application No. 57-186244, 
Japanese laid-open patent application No. 7-3363 and Japanese laid- 
open patent application No. 9-156224 have reported that weather 
resistance of silver can be improved by addition of impurity. These reports 
have described AgCu alloy (Ag > 40 atm%), AgMg Alloy (Mg: 1 to 10 atm%), 
Ago + (M = Sb, Pd, Pt) alloy (O: 10 to 40 atm^^^o, M: 0. 1 to 10 atm%). These 
materials, however, are wide in composition range, and a relationship 
between weather resistance and reflectance is not definite. In particular, 
it seems that weather resistance has not been improved sufficiently by 
adding a very small amount of impurities. Furthermore, it is not clear that 
it is easy to produce silver alloy target which is effective in easily making 
layers by sputtering. 

DEFINITE DESCRIPTION OF THE INVENTION: 

The present invention is applied to a preformatted optical 
recording medium such as CD and DVD and a rewritable optical 



o 
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recording medium such as CD-R, magnetooptical disk and phase-change 
disk. 

METHOD OF EXPERIMENT: 

Various kinds of silver alloys were deposited on a single layer, 
shown as CD layer, of a preformatted optical disk having two information 
layers formed by bonding two substrates. Then, reflectance was 
measured at a wavelength of 780 nm and a weathering test was effected 
on resultant disks under the condition that disks were immersed into 
NaCl solution of 5 weight % four days. Silver alloys were deposited by 
ordinary DC magnetron sputtering and film thickness fell in a range of 50 
to 150 nm. A substrate was made of polycarbonate, and a protection film 
was made of acrylic ultraviolet curing resin. 

(1) : Reproducing wavelength 1: 780 nm 

(2) : Reproducing wavelength 2: 650 nm 

(3) : Substrate 1 

(4) : Substrate 2 

(5) : Semitransparent reflection layer (HD layer) 

(6) : Transparent adhesives 

(7) : Silver alloy reflection layer (CD layer) 

(8) : FIG, 1 cross-sectional view of test disk 

(9) : Protection layer 

The disk shown in the above drawing is a two-layer disk using 
wavelength selection such that when a reproducing wavelength was 780 
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nm, an optical beam was focused on the signal layer (silver alloy reflection 
layer surface: CD layer) of the substrate 2 and the signal layer was 
reproduced and when a reproducing wavelength was 650 nm, the signal 
layer (semitransparent reflection layer surface: HD layer) of the substrate 
1 was reproduced. When this disk is reproduced, in particular, the CD 
layer is reproduced, since the HD layer is provided in the optical path and 
a loss of light amount occurs, reflectance of CD layer becomes 
unsatisfactory in the conventional material of Al. Furthermore, according 
to the above disk structure, since Si inorganic thin layer such as SiH and 
SiC is disposed on the opposite side of the protection layer surface, i.e., on 
the substrate surface side, influences exerted by chlorine or ions 
penetrated from the substrate surface side can be alleviated a little. 
EXPERIMENTAL RESULTS: 

A relationship between reflectance and weather resistance: 

(silver alloy composition dependency) 

Silver alloy targets are easy to made: 

We will forward these experimental results to you later on. 
EFFECTS OF THE INVENTION: 

With the materials according to the present invention, it 
becomes possible to make an optical recording medium with high 
reflectance and which can provide a reproduced signal of excellent quality 
by using alloy sputtering targets which are easy to make. 



9 



